Summary Scrotal ultrasonography has been performed in 105 men with a variety of intrascrotal conditions. The range of pathology interpreted by this technique is presented and its diagnostic accuracy evaluated. The clinical application and usefulness of this noninvasive method of imaging scrotal contents is discussed.
Introduction
were the first to describe the use of scrotal ultrasonography in the assessment of the testes of subfertile men, and there have since been a few reports describing the use of ultrasound for a variety of intrascrotal conditions (Shawker 1976 , Miskin et al. 1977 , Gottesman et al. 1977 , Arger et al. 1981 , Forsberg & Olsson 1983 . However, the precise role of this investigative technique remains to be evaluated. This paper reports our initial experience in the use of ultrasonography in over 100 patients presenting to the Department of Urology with a variety of intrascrotal problems.
Methods
Scrotal ultrasonography was carried out in 105 men during an 18-month period between February 1983 and August 1984. The patients studied included those referred to the outpatient clinic with various intrascrotal swellings and discomfort and patients admitted with acute testicular pain and swelling. Their ages ranged from 22 to 80 years (mean 42). All the scans were conducted and interpreted by JMH. A Phillips Sonodiagnost B Scanner was used with a 5 0 MHz/6 mm-2 cm focus transducer. Serial contact scans 0 5 cm apart were done in both the longitudinal and transverse planes of the testicles. The examination was carred out with the patient lying supine on a couch with the scrotum supported against the pubis by a crepe bandage.
A palpable intrascrotal swelling was the presenting complaint in 83 cases. Scrotal pain without any discernible abnormality was the feature in the other 22 patients. The accuracy of diagnosis was checked by subsequent surgery in 32 cases, aspiration of a cyst or hydrocele combined with fluid cytology in 20 cases, and by clinical resolution of symptoms and signs on a minimum follow up of 3 months in the remainder.
Results
The range of intrascrotal conditions interpreted by means of ultrasound is shown in Table 1 . The examination was normal in 11 patients and technically unsatisfactory in 2, both of whom were anxious individuals with high-lying testes. The scan was considered to be abnormal in 92 patients. A normal adult testis measuring 4 x 2 cm is shown on ultrasonography as a discrete oval with a homogeneous echo pattern (Figure 1 ). In the group of 22 patients with pain as the only clinical feature, 8 were shown to have an enlarged epididymis. All of these had previously had a vasectomy. In the group of 83 patients with a palpable abnormality, only one scan was incorrectly reported as normal. This was in a man who had a small post-vasectomy nodule. In the early part of the study, one case was misinterpreted as a testicular tumour because of inexperience in recognizing a rather bizarre echo pattern. This epididymo-orchitis with a testicular abscess. The recognition of this echo pattern resulted in an improved accuracy of interpretation in subsequent scans.
Discussion
Most intrascrotal swellings can usually be diagnosed accurately by a careful clinical examination. Adequate evaluation however may at times be frustrated by local tenderness or distortion of scrotal contents, e.g. by a large hydrocele or a multiloculated epididymal cyst preventing accurate localization and palpation of the underlying testis. It may also not be possible to differentiate clinically between an epididymal mass and an abnormal testis. Under these circumstances, modern ultrasound imaging, with its ability to readily discriminate between solid and cystic lesions and provide detailed resolution of the testicular parenchyma and epididymis, forms a valuable diagnostic aid. We have found scrotal ultrasonography of value in the management of the following clinical problems.
Extratesticular lesions
In patients presenting with a tense hydrocele, it is usually difficult to palpate the testis. Ultrasound scanning can accurately image the underlying testis through the fluid-filled sac (Figure 2 ), and demonstrated a normal testicular echo in all 12 of our patients with a primary hydrocele. Subsequently proof of this was obtained either by surgery or by repeated palpation following aspiration of the fluid. Additionally, the scan helped to rectify diagnostic errors in 4 patients who were considered clinically to have hydroceles. Two had large loculated epididymal cysts (the septate posterior fluid collection typical of such a cyst is shown in Figure 3) ; one patient was shown to have a patent processus vaginalis containing omentum, and another an inguinoscrotal hernia containing fluid-filled bowel. A characteristic scattered echogenic pattern (snow-storm) suggested the diagnosis in both men, and these findings were confirmed at operation undertaken through an inguinal rather than scrotal incision. Ultrasonography was also helpful in substantiating the clinical findings of cystic swellings, particularly where they did not transilluminate. One patient thought clinically to have a tensely cystic lesion of the cord was diagnosed as having a solid lesion on sonography, and exploration confirmed a benign fibrous tumour of the vas deferens.
Solid intrascrotal lesions Testicular tumours: When confronted with a solid intrascrotal mass, the clinician's main concern is to exclude a testicular neoplasm. It is not always easy to be certain whether one is feeling an indurated epididymis or a localized lesion within the peripheral part of the testis. It is well recognized that testicular neoplasms may be misdiagnosed as epididymo-orchitis, particularly if the scrotal swelling is associated with pain and tenderness. Thompson et al. (1961) , in reviewing a series of 155 men with testicular malignancy presenting with scrotal symptoms, found that an incorrect diagnosis of epididymo-orchitis had been made in 19 (12%). The diagnostic dilemma is well illustrated by 3 of our patients, who had been inappropriately treated with antibiotics for several weeks for suspected epididymitis before being referred because of persistent symptoms. There was clinical uncertainty in deciding whether an indurated mass in 2 of the men was involving the cauda epididymidis or arising within the testis. Ultrasonography clearly demonstrated an abnormally low echo pattern consistent with a tumour affecting the lower pole of the testis, and orchidectomy revealed the presence of a seminoma in both men. The third case had a teratoma, the sonographic appearances of which are shown in Figure 4 . Tumours in general are less echogenic. Seminomas tend to produce a uniformly reduced reflectivity in contrast to the mixed, often bizarre, echo pattern demonstrated by teratomata (Friedrich et al. 1981) . The echogenicity, however, may vary depending upon the size of the tumour, the presence of calcification or cystic degeneration. In our experience, it is not possible to distinguish reliably between the various types of tumour on ultrasonography. Of greater importance is the finding that the distinction between testicular malignancy and inflammation may be made by studying the testicular echo pattern and the epididymal thickness: all our patients with testicular neoplasms had an epididymal thickness of less than 8 mm, (arrowed) haematoma (arrowed). The testis (T) is intact represents an abscess whereas patients with orchitis and/or testicular abscess had a much thicker epididymis. This finding has also been observed by Arger et al. (1981) .
Epididymitis/orchitis: This constituted the largest single pathological group in the study. Of the 30 patients diagnosed on clinical grounds as having epididymitis, 26 had confirmatory evidence on scanning, and 2 were demonstrated as having epididymo-orchitis complicated by an intratesticular abscess ( Figure 5) .
One patient was misinterpreted as having a teratoma, but was subsequently found at exploration to have an epididymo-orchitis. The remainder were managed conservatively and the diagnosis was verified in these by resolution of signs and symptoms on follow up, combined in some with sequential scans. Two patients were shown on ultrasound scan to have an infarcted testis, and consequently underwent orchidectomy and fixation of the other side; both had been treated at home with antibiotics by their GPs for scrotal pain, but presumably had suffered a torsion. Scrotal ultrasonography has a definite role in confirming a suspected diagnosis of acute epididymitis. In the presence of testicular pain and scrotal tenderness, we have still found it technically possible to perform the examination.
Scrotal haematoma There were 5 cases of scrotal haematoma, 3 following trauma and 2 complicating a vasectomy. Following trauma, ultrasound imaging was employed to assess testicular integrity, which was shown to be intact in all 3 cases. This allowed a conservative approach to management. The demonstration of a layered nature of the haematoma rather than a discrete collection as a haematocele (Figure 6 ) also avoided the need for meddlesome surgical drainage or aspiration, thus preventing the risk of introducing infection. All cases resolved uneventfully with conservative management.
It is concluded that scrotal ultrasonography is of value in the diagnosis of the following clinical problems: (1) the differentiation of testicular neoplasms from epididymo-orchitis, including testicular abscess; (2) the accurate diagnosis of intrascrotal cystic lesions with confirmation of the normal underlying testis, thus obviating the need for diagnostic aspiration; (3) the distinction of a true haematocele or encysted haematoma from that occurring in 'layers', therefore being of immediate value in determining clinical management; (4) the differentiation of epididymal lesions from peripheral testicular lesions; (5) the confirmation of palpably normal intrascrotal contents in patients with testicular pain.
We believe that scrotal ultrasonography is a valuable adjunct in the often difficult evaluation of the above clinical problems frequently encountered in urological practice. Most modern departments of radiology have ultrasonic equipment which can be used for scrotal ultrasonography. We consider that this rapid, simple noninvasive outpatient technique should become part of the routine evaluation of the clinical conditions described. 
